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（ Epinephelus akaara ）、美国红鱼（ Sciaenops ocellatus ）、紫红笛鲷














总氮（TN）为0.42~0.60 mg/L, 平均0.468mg/L；氨氮（NH4-N）为0.040~0.056 mg/L, 
平均0.044mg/L；硝氮（NO3-N）为0.17~0.30mg/L，平均0.24mg/L；亚硝氮（NO2-N）
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Abstract 
 
Cage culture is commonly practiced world wide in both freshwater and marine 
environments, including open ocean, estuaries, lakes, reservoirs, ponds and rivers. 
China is endowed with 32,000 km of coastline along its mainland and numerous 
islands, accounting for 1.3 million hectares of shallow sea and mudflat. The potential 
coastal habitats for aquaculture sites are estimated to occupy 170,000 ha of shallow 
sea, 180,000 ha bay and gulf, and 589,000 ha of mudflat. Mariculture including cage 
culture in coastal areas（Guangdong、Fujian、Hannan、Chejiang、Gguangxi）of China 
has played relatively minor role in food production until recently. These areas breed 
Pseudosciaena croceas 、 Epinephelus akaara 、 Sciaenops ocellatus 、
Lutjanusargentimaculatus、Chrysophrys major  Temminck et Schlegel、Platycephalus 
indicus、Paralichthys olivaceus and Rachycentron canadum。There are several species 
of seaweed cultured in southern China. The species cultured in Fujan province with 
cooler water are members of Porphyra, Undaria and Gracilaria. In bays and lagoons, 
seaweeds are cultured along side with fish cages to extract the nutrients derived from 
cage wastes (Chen 2000). However, those integrated systems, while adopted by local 
farmers, have never been surveyed or investigated scientifically (Lin 2005) 
From October 2006 to May 2007, some ecological parameters of fish cages and 
seaweed culture area were surveyed in Meizhou bay in Quangang area of Fujian 
province of China to assess the effects of macro-alga in reducing surplus nutrients. 
There are about 6000 36-m3 net-cages at Meizhou bay for the culture of Sciaenops 
ocellatus, pagrosomus major and Japanesw (Lateolabrax japonicus) mostly. It 
cultured Porphyra from October 2006 - December 2006 and Laminaria japonica from 
January 2007 – May 2007. The average depth of Quangang area of Meizhou Bay is 
about 18m. Water samples were collected at 4 locations at three different depths for 
water quality analyses. The value of pH at fish cages culture area was at the range of 
7.19~7.77. The concentration of DO，suspended solids，TN, NH4-N, NO3-N, NO2-N, 
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6.8~8.0mg/L，41.0~106.4mg/L，0.42~0.60 mg/L, 0.040~0.056 mg/L, 0.17~0.30mg/L, 
0.01~0.02 mg/L, 0.04~0.14mg/L and 0.71~1.1 μg/L. Average concentration was 
7.35mg/L，55.8mg/L ，0.468mg/L, 0.044mg/L, 0.24mg/L, 0.012mg/L, 0.11mg/L and 
0.85μg/L respectively. The value of pH at macro-alga culture area was at the range of 
7.54~7.9. The concentration of DO，suspended solids，TN, NH4-N, NO3-N, NO2-N, 
TP and chlorophyll a at marine alga culture area was 6.9~8.5mg/L，27.4~44.7mg/L，
0.24~0.30mg/L, 0.01~0.02mg/L, 0.14~0.19mg/L, 0.005~0.01mg/L, 0.02~0.11mg/L 
and 0.78~1.5 μg/L. Average concentration was 7.65mg/L，34.46mg/L，0.27mg/L, 
0.016mg/L, 0.17mg/L, 0.01mg/L, 0.08mg/L and 1.07μg/L respectively. 
The result showed that the water quality in Quangang area was good mostly except 
some parameters. The concentration of TP was over the level of nutrients-rich. The 
water quality at fish cages culture area was at he edge of nutrient-rich. The primary 
form of nutrient-N was DIN.  
The concentration of TN, NO3-N, NH4-N was significantly lower at macro-alga 
culture station than at fish cages culture station (P < 0.05) except TP, Chl-a and 
NO2-N. It was presumed the possibility to culture more macro-alga at Quangang area. 
It may supply some basic data for establish seaweed-based integrated Mari culture. 
 


























箱养殖开始于 20 世纪 80 年代，发展于 90 年代，近十年来，随着国内外鱼类育
苗技术的日益成熟和苗种的规模化生产，网箱养殖的海水鱼苗种来源得到了较好
的解决，极大地促进了海水网箱养殖的迅速发展。目前国内网箱养殖的品种近
40 种，主要有：大黄鱼（Pseudosciaena crocea）、赤点石斑鱼（Epinephelus akaara）、
美国红鱼（Sciaenops ocellatus）、紫红笛鲷（Lutjanusargentimaculatus）、真
鲷（Chrysophrys major Temminck et Schlegel）、鲈鱼（Platycephalus indicus）、
牙鲆（Paralichthys olivaceus）、军曹鱼（Rachycentron canadum）等，年产量超















































畅 DO 较低，N、P 含量较高[8]。N、P 是生物所必须的元素，也是海洋生态系或
富营养生态系的限制性元素。水体中 N、P 的含量直接决定了藻类的繁殖速度。
N 在水体中的主要存在形式有：NH4-N，NO3-N 和 NO2-N，水柱中丰富的 NH4-N，
NO3-N 促进浮游植物的生长，是造成赤潮危害的物质基础之一[9]。国外许多的
研究涉及到网箱养殖 N 排放量问题，如 Floke 报道每年每生产 1t 鲑鱼产生 52 或
78kgN；甚至高达 104kgN[10，11，12]。Hall 等调查指出，每年每生产 1t 鲑鱼可以向
环境输入 92~102kgN，占总输入 N 量的 72%~79%[13]。同时，养殖鱼体也分泌大
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统中，P 以颗粒态和溶解态两种形式存在，正常海区，P 在水体中的浓度很低。
在海水网箱养殖海区，P 营养盐有着可靠的来源：饲料和鱼体粪便。Hall 等调查
指出，每生产 1t 鱼，环境中 P 的负荷就要分别增加 19.6~22.4kg。在瑞典 Gullmar
湾，每 1000m2 网箱的平均鱼产量在 1.7~2.3t，投入的总 P 中 78%~81%进入到环
境中，其中颗粒态形式的大部分 P 终沉积到水底[15,16]。养殖海区对环境输入的
N、P 造成环境水体富营养化、改变水柱氮磷比等，常导致养殖区发生赤潮[17]。 
除营养盐以外，Hall 经过统计发现，生产 1t 鱼，向水环境输入的还有





计，每生产 1t虹鳟鱼约有 150~300kg的残饵（约合投饵量的 1/3）及产生 250~300kg
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